This paper presents North East Indian (NEI) facial expression analysis using visual face images. A short review on relative works has been illustrated. Visual face images have been collected from tribes and non-tribes of North East Indian people. Six basic facial expressions i.e. anger, happy, sad, surprise, fear and disgust have been captured in NEI face database. The facial feature changes occurred during different expressions have been analyzed. This analysis shows that captured facial expressions meet the standard facial expressions. These face images can be taken for face identification purpose. Automatic facial expression identification system may be generated using the NEI facial expression database.
Introduction
An expression can be described as a collective set of facial feature movements. Individual elements of each expression can take place in varying intensities like tighter eyelids and growing cheeks represent a joyful expression. A face is more emotion expressive medium than verbalization of one's feeling. Facial expression depicts different cues about pain, sentiment, intention, awareness, individuality etc [1] . For intelligent and natural human computer interaction (HCI), it is essential to understand facial expression automatically [2] . In the modern era of image analysis and pattern recognition, automatic facial expression identification turns into a popular research area. Several researchers explored different approaches to recognize facial expressions automatically.
N. Sebe et.al [3] explored the approach of using facial expression in video for machine perception of emotions. Contributions had been made in twofold: first, the creation of the authentic facial expression database had been done in which natural facial expressions were taken as test subjects. Second, emotions were detected using various machine learning algorithms.
Tian et al. [7] discussed the Automatic Face Analysis (AFA) system, which was used to analyze both permanent and transient features of nearly frontal-view face image sequence. The AFA system can recognize smooth changes in facial expression. Multi-state facial component models were proposed for tracking and modelling a variety of facial features like eyes, lips, brows, cheeks.
M. Bartlett et al. [8] presented a user independent, fully automatic, real time facial action recognition system. In this system, after detecting the frontal face images from the video stream, each frame was coded with respect to 20 action units. This method applied support vector machines and AdaBoost to the texturebased image representations. The classifiers provided the predicted result of action unit intensity.
S. Park et.al [9] explored a novel technique to recognize facial expressions using deformation. The subtle facial expressions were deformed into corresponding extreme facial expressions. The deformed facial expression images were projected into the AAM and appearance features were extracted. Finally the classification of appearance features was done through multi-class Support Vector Machines (SVMs).
This paper mainly concentrates on accuracy of captured facial expressions of NEI people. The more accurately expressions are captured; the more accurately facial expressions will be identified. Basic facial expressions with corresponding feature changes are illustrated in the next section.
Overview of Facial Expression
Different authors have classified facial expression into six basic expressions, and some are of seven expressions. In this paper, six basic facial expressions i.e. happy, anger, sad, surprise, fear and disgust have been illustrated. One facial expression differs from the other because of the changing facial features such as in cheeks, eyebrow, nose, lips, mouth etc. Fig.1 shows the basic facial expressions. These basic expressions are described below [10] .
Anger describes individual psychological understanding, having been insulted, victimized or denied and a revenge tendency.
Happy describes the pleasure, a positive temperament, and friendliness. Sad expression associates the loss, grief, embarrassment, soreness, helplessness. Surprised expressions convey messages about something being unanticipated, unexpected, novel, or astonishing.
Fear expression shows the possibility of personal demolition from interpersonal violence or impersonal hazards.
Disgust expression associates the emotions of imprecise, infectious, revolting etc. Facial features change according to the emotion. Facial feature movements, which are associated with facial expressions, are as follows:
In happy expression, muscle around the eye tightened, CrowsFeet wrinkle around eyes, cheeks raised, lip corners raised diagonally.
In anger expression, eyebrows pulled down, upper lids pulled up, lower lids pulled in, margin of lips rolled in, and lips may be tightened.
In sad expression, inner corners of eyebrows raised, eyelids loose, lip corners pulled down. In surprise expression, entire eyebrow pulled up, eyelids pulled up, mouth hangs openly. In fear expression, eyelids pulled and together, upper eyelids pulled up, mouth stretched. In disgust expression, eyebrows pulled down, nose wrinkled, upper lip pulled up, lips loose. 
NEI Expression Database Design

Face Image Acquisition
North-East Indian (NEI) face database comprises visual face images of different tribes and non-tribes of the north-eastern states of India. The design of the database is still under development in the Biometrics Laboratory of Tripura University of India. Table 1 shows the total number of captured face images from 4 states i.e. Assam, Manipur, Mizoram, Nagaland and Tripura. Each person contains 95 face images including the neutral, left light on, right light on, six basic expressions and the close eye. In Mizoram, all individuals are found to be tribes, and the rest of the states has both tribes and non tribes. 
Camera Setup
Images in this database are mainly taken under strictly controlled conditions of lighting, pose etc. and are of different resolutions. Total five numbers of Nikon D5100 cameras with Nikon 18-55 mm lens are being used for capturing five different poses of face images. We also use three numbers of Simplex photos light systems with 100watt modeling bulb for controlling both Full and Half Illumination conditions. We have captured five different images in five different angles of a subject, in a single shot using a remote sensor called Nikon ML-L3.
This infrared remote sensor has the capability of working within the range of 16ft from the camera. The cameras are placed and fixed in front of the subjects at 4.5 ft distance from the subject and according to the height of each subject with different angles. The five cameras i.e., Cam1, Cam2, Cam3, Cam4, and Cam5 are placed at +50°, +25°, -25°, -50°, and 0° respectively. The three lights are named as L1, L2 and L3, and are placed over the head at an angle of +60°, and -60° respectively with respect to the subject. All cameras and lights were installed and fixed to the same position and were not moved during the whole capturing process. In our database, we use three 196V-100W Modeling Bulbs to control the Illumination conditions. Two lights are set at 60 degree from both sides of the subject. The third light is set at the top of the subject. This reduces the shading effect formed by the side lights. Fig.2 shows the Nikon D5100 camera, Simplex photo light, Nikon ML-L3 infrared remote sensor.
NEI Standard Facial Analysis
Six expressions of NEI face images are being analyzed by taking a single face image. Basic six facial expressions are compared with the Ekman standard database [6] . Fig.3 shows the captured facial expressions of NEI person with corresponding facial feature changes.
While comparing with the standard, we found most of the expressions of NEI face are matched to that of standard expressions. In Fig. 3(a) , most of the feature changes except upper lids pulled up and lower lids pulled in occurred in anger expressions have been observed. All the feature changes during happy expression have been found in NEI face image shown in Fig 3(b) . The sad expression of Fig 3(c) captured in NEI face dataset cannot able to generate any change in inner corners of eyebrows, but rest other muscle movements are observable. The rest of the expressions, which are shown in Fig. 3(d) , (e) and (f) contain the entire feature changes occurred in standard expressions. Sometimes expressions may vary from person to person. So, it may not possible to get complete uniqueness.
Application Area of Automatic Face Expression Recognition System
Expression recognition system, which can recognize one's affect, acts as a medium in building responsive HCI interfaces. CU animate, which was developed by Bartlett et al., is an animated character that imitates the expressions of the user [4] . Anderson and McOwen established 'EmotiChat' where users can log in and start chatting. When the face expression recognition system is connected to this chat room based application, emotions are inserted automatically based on the user's facial expressions [5] . Facial expressions can be used in medical diagnosis for identifying particular mental processes (e.g., pain, depression) at the time of its occurrence. Facial expressions are taken as challenges in forensic applications. The reliability of forensic face recognition is very critical compared to biometric face recognition.
Conclusion and Future Work
Face expression is one of the basic means in order to communicate with other. In this paper, facial expression analysis of NEI face database is being made. We have described six basic expressions taking only the frontal face image. Face images are captured maintaining the standard facial expressions, so that in future investigations can be carried out in order to perform facial expression identification. The team has captured database face images by maintaining most of the standards specified by the "Indian Face Image Data Standards" of DIT, MCIT, New Delhi, Govt. of India, to preserve the quality of the face images. 
